The first observation of the B 0 s → D * 0 φ decay is reported, with a statistical significance of more than eight standard deviations, from an analysis of pp collision data corresponding to an integrated luminosity of 3 fb −1 , collected with the LHCb detector at centre-of-mass energies of 7 and 8 TeV. The branching fraction is measured relative to that of the topologically similar decay B 0 → D 0 π + π − and is found to be B(B 0 s → D * 0 φ) = (3.7 ± 0.5 ± 0.3 ± 0.2) × 10 −5 , where the first uncertainty is statistical, the second systematic, and the third from the branching fraction of the B 0 → D 0 π + π − decay. The fraction of longitudinal polarisation in this decay is measured to be f L = (73 ± 15 ± 3)%. The most precise determination of the branching fraction for the B 0
The precise measurement of the angle γ of the Cabibbo-Kobayashi-Maskawa (CKM) Unitarity Triangle [1, 2] is a central topic in flavour physics experiments. Its determination at the subdegree level in tree-level open-charm b-hadron decays is theoretically clean [3, 4] and and provides a standard candle for measurements sensitive to new physics effects [5] . In addition to the results from the B factories [6] , various measurements from LHCb [7] [8] [9] allow the angle γ to be determined with an uncertainty of around 5
• . However, no single measurement dominates the world average, as the most accurate measurements have an accuracy of O(10
• − 20 • ) [10, 11] . Alternative methods are therefore important to improve the precision. Among them, an analysis of the decays B [19, 20] , as expected from theory [21, 22] . This also helps to constrain QCD models and to search for effects of physics beyond the Standard Model (see review on polarisation in B decays in Ref. [18] ).
The B 0 → D 0 φ decay can proceed by leading-order Feynman diagrams shown either in Fig. 1 (b) or in Fig. 1 (c) , followed by ω − φ mixing. The W -exchange decay is suppressed by the Okubo-Zweig-Iizuka (OZI) rule [23] [24] [25] . Assuming that the colour-suppressed B 0 → D 0 ω decay dominates, the branching fraction of B 0 → D 0 φ is predicted and can be used to determine the mixing angle δ [26] . The relation between the branching fractions and mixing angle can be written as tan The LHCb detector is a single-arm forward spectrometer covering the pseudorapidity range 2 < η < 5, described in detail in Refs. [29, 30] . The online event selection is performed by a trigger [31] , which consists of a hardware stage, based on information from the calorimeter and muon systems, followed by a software stage, which applies a full event reconstruction and requires a two-, three-or four-track secondary vertex with a large sum of the component of the momentum transverse to the beam, p T , of the tracks and a significant displacement from all primary pp-interaction vertices (PV).
The selection requirements for the B [5000, 6000] MeV/c 2 are retained. After all selection requirements are applied, less than 1% of the events contain multiple candidates, and a single candidate is chosen based on the fit quality of the B-and D-meson vertices and on the PID information of the D 0 decay products. The effect due to the multiple candidate selection is negligible [36] .
The distribution of the invariant mass of the
, covering the φ meson mass [18] and where m K is the known kaon mass. An extended unbinned maximumlikelihood fit to the invariant-mass distribution of the φ candidates, m K + K − , is performed to statistically separate φ signal from background by means of the sPlot technique [37, 38] . The φ meson invariant-mass distribution is modelled with a Breit-Wigner probability density function (PDF) convolved with a Gaussian resolution function. The width of the Breit-Wigner function is fixed to the known φ width [18] . The PDF for the background is a phase space factor p×q multiplied by a quadratic function (1+ax+b(2x 2 −1)), where p and q are the momentum of the kaon in the K + K − rest frame and the momentum of the D 0 in the 
where F is 1 for B 0 decays and f d /f s for B 
s →D * 0 φ , and f L . The coverage tests perform as expected, except for N B 0 s →D 0 φ , for which the data uncertainty is overestimated by about 10%. No correction is applied for this over-coverage. While the fit is unbiased when using a single set of parameters to generate the K + K − background, when allowing for different true values of a and b in the different mass regions a bias on the parameter N B 0 →D 0 φ is found and corresponds to an overestimation by 7 candidates. This is corrected for the computation of the branching fraction.
Potential sources of systematic uncertainty on the efficiencies are correlated and largely cancel in the quoted ratios of branching fractions. The main differences are related to the PID selection for the π + π − and K + K − pairs and to the hardware trigger. For each effect, a systematic uncertainty of 2% is computed, mainly from the PID calibration method and differences between the trigger response in data and simulation [32] Table 1 .
The ratio of branching fractions • (at the ω mass) and 4.65
• (at the φ mass). Using the upper limit in this Letter, the constraint |δ| < 5.2
• (5.5
• ) is set at 90% (95%) CL. Further studies with more data are therefore motivated. [11] LHCb collaboration, R. Aaij et al., Measurement of the CKM angle γ using LHCb collaboration
